The relative earnings growth for immigrants in Norway is computed using data for all immigrants in Norway, in 1980 and 1990. We find that the earnings of OECD immigrants are comparable to those of natives at the time of entry and remain at the same level. Non-OECD immigrants earn considerably less than natives at the time of entry, but their relative earnings improve gradually over time. Also, we find that earnings of different immigrant cohorts converged from 1980 to 1990 and evidence that the rate of assimilation is non-linear. Assimilation estimates derived from cross-sectional differences between immigrant cohorts exaggerate the speed at which Non-OECD immigrants catch up with the earnings of the Norwegian born population.
Introduction
The labor market performance of immigrants has received increasing attention in recent years along with a growing immigrant population in many Western countries. The assimilation of immigrants into the host country labor market is important for several reasons. Firstly, successful assimilation implies an efficient use of the labor force in the society. Secondly, as large groups of immigrants tend to be located in the bottom end of the income distribution, inequality is reduced if immigrants effectively accumulate human capital and raise their relative earnings. The need for targeted policy measures, like active labor market programs, will depend on the earnings performance of the immigrants. Finally, to the extent that the government takes into account the contribution to future income per capita when it determines the number and composition of immigrants allowed to enter into the country, the optimal policy will depend on how successfully immigrants assimilate in the labor market.
Economic assimilation of immigrants is typically defined as the speed at which immigrant labor improve their earnings as they live and work in the host country. As discussed by Borjas (1999) , any sensible definition of assimilation must define a base group that the immigrants are catching up with over time. Previous studies are different in this respect, as some studies compare the immigrant earnings pattern to individuals in the host country of the same ethnicity, while others use statistically similar natives as the comparison group.
The main bulk of the empirical research in this area has been undertaken on U.S. data. However, adapting the approach from the U.S. studies, the analysis has been applied on data from an increasing number of European countries, see the recent survey in LaLonde and Topel (1997) .
The purpose of this paper is to present estimates of the earnings growth among immigrants in Norway from 1980 to 1990. The focus is on the extent to which the earnings of immigrants converge to that of the Norwegian born population. As Hayfron (1998) in this journal (henceforth H98), is the only internationally published analysis of immigrants in Norway, we make an explicit comparison of his and our study. This replicate approach is also motivated by what we see as important shortcomings of the analysis in H98.
Our study improves upon H98 in several respects. Firstly, the sample size is about ten times larger and as we report estimated standard errors, the uncertainty can be addressed. Secondly, we define the individual's immigrant status on the basis of country of birth rather than foreign citizenship. Because persons who immigrate may naturalize, that is to become host country citizens some years after arrival, the results in H98 are subject to bias from non-random acquisition of Norwegian citizenship. Thirdly, while H98 defines the cohort of an immigrant by means of Census appearance, our data contain the exact year of immigration. While census attrition may generate cohort misclassification in H98, this source of measurement error is not present in our data.
Finally, H98 utilizes a random sample of the immigrant population at each point in time, hence the estimates are biased in the case of non-random return migration. We, on the other hand, exclude those who later return migrate and hence obtain assimilation estimates for those who stay.
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Moreover, we extend the analysis and perform separate studies of immigrants from inside and outside the OECD region. The expected differences in earnings just after immigration between OECD and Non-OECD immigrants, as well as the earnings growth over time, are strongly confirmed by data. In fact, the split between OECD and Non-OECD immigrants reveals that the average figures disguise a distinctly different pattern for the two groups.
The paper is organized as follows. The different estimators are explained in the next section, while the main features of the data are described in section 3. Section 4 reports estimates of the average assimilation process from 1980 to 1990 along with an explicit comparison with H98's results. In section 5 we look at OECD and Non-OECD immigrants separately. Conclusions are drawn in section 6.
Assimilation measures
We use the quasi-panel approach suggested by Borjas (1985) , widely used since as well as by H98. To fix ideas, log earnings of an immigrant of cohort i (immigrants who arrived in the host country within a given time period), in year t, is given by: Based on data from a single cross section, the effect on immigrant earnings of living k years in the host country, for a given value of X, can be derived as:
where ∧ indicates estimates. If there is no unobserved cohort heterogeneity, i.e. both level effects (u i ) and period effects (b i ) are equal across cohorts, the cross section estimate provides an unbiased estimate of the assimilation effect associated with k years of living in the host country. However, as highlighted by Borjas (1985) and several others since then, immigration policies, political conflicts and wars, economic development worldwide and economic incentives are likely to alter the composition of immigrant cohorts. The earnings capacity and effects of changing macroeconomic conditions are likely to differ across cohorts, even for immigrants from the same country of origin. As pointed out by Borjas (1985) , the cross-sectional estimate of assimilation [3] can be re-expressed as the sum of the within-cohort and the across-cohort growth, both relative to natives:
The left-hand side is equal to the cross sectional cohort difference in year t. The righthand side consists of two parts, the relative within-cohort growth, as given by [7] , and the relative across-cohort growth given by:
Note that as dummy variables will be included in the X-vector, we are not able to separately identify the pure assimilation effect (that is an increase in unobserved host-country specific skills) from the price changes. However, as the price changes are measured relative to natives, these could be considered part of the assimilation effect. For instance, an increase in language proficiency could easily result in higher returns to education. 8 that is, the earnings differential between cohorts with the same years in the host country, observed at two different points in time. Equation [9] shows that the across-cohort growth is due to price changes and fixed cohort differences, as well as period effects and the level of country-specific human capital.
Following the established path, our strategy is to calculate the cross sectional earnings growth along with the decomposition into relative within-cohort growth and relative across-cohort growth.
Our data
Our sources are the 1980 and the 1990 Norwegian Census, supplemented by administrative data for 1990. The underlying data cover the entire population in both years. To facilitate comparability with H98, we adapt his sample restrictions as closely as possible. Firstly, we include only men aged 17-55 in the 1980, and men aged 27-65 in 1990, who had positive earnings and who worked weekly hours above a given threshold in each of the years 2 . We exclude from the sample those registered as students or self- Compared to H98, our data differ both with respect to the information contained, and the implemented sample restrictions. First and foremost, the individual's immigrant status is defined on the basis of country of origin rather than foreign citizenship. As persons who immigrate may naturalize, e.g. become host country citizens some year after arrival10 leave. Ideally we should measure some sort of expected earnings assimilation at the time of entry, but it is impossible to assess these expectations without real longitudinal data.
Hence, it is not clear whether the inclusion of the return migrants in H98 would bias the assimilation estimates up or down. In contrast, our study yields estimates for a subgroup of the immigrant population, namely those who stay. Further, other studies have documented that the tendency to return migrate differs dramatically within the immigrant population 7 . Recognizing the potentially very important differences in labor market behavior between those who stay and those who leave, separate analyses for subgroups of the immigrant population, based on a measure which captures differences in return probability, is called for. We undertake such a separation in the second part of our analysis. Finally, we employ slightly different selection rules regarding educational attainment, student-and self-employment status, we do not believe however that this by itself would yield significantly different samples compared to H98.
The main features of the data are described in Table A1 /A2 in the appendix. We note the huge differences in the share of immigrants from Non-OECD countries across cohorts. In the pre-1965 cohort only seventeen percent of the immigrant sample originated outside the OECD region. In contrast, among those who arrived in 1980-89 roughly half were from outside the OECD. Also, the educational attainment is on average higher among immigrants than among natives, and there is no tendency, as for instance found in most studies based on U.S. data, of declining observable skills in the immigrant population over time. In sum, we employ a sample of immigrants ten times as large as H98, with superior information on year of immigration and immigrant status. The data offer an opportunity to carefully replicate and improve upon the study by H98 and check the robustness of his conclusions. Note first that both the within-cohort growth and the within-native growth is highly negative in H98, see row B and C, (Table A3 , page 303), indicate that statistically insignificant differences between the estimated cohort dummies cannot be ruled out. Unless cross sectional 13 earnings differentials between cohorts are found to be statistically significant, the decomposition strategy described in section 2, is of limited interest.
Average assimilation -A replication of Hayfron (1998)
In order to investigate these disparities further and to shed some light on why immigrant earnings improved, we have decomposed the within-growth numbers. We focus on the contribution of change in the return to education and of change in minority penalty, of which both can easily be separated out. 9 From the decomposition of the within-cohort-growth (Table 2, Norway between 1980 and 1990 , Kahn (1998 and Barth and Røed (1999) , while others indicate a stable return, see Haegeland, Klette and Salvanes (1999) . Because our estimates include 17-26 year old employees in 1980, but not in 1990, we would also expect the return to be higher in 1990. In contrast, H98 obtains a contribution from changes in the return to educational attainment of minus 3.8 percent to the income growth, which can be traced to an extremely low estimate of the return to education among immigrants in 1990.
We find it hard to believe that the immigrants in Norway received only a 1.9 percent increase in income per additional year of education, compared to 6.9 percent among natives (H98, table A3, column 3). Our estimate of the contribution of the change in the minority penalty over the decade seems more in line with the figures obtained by H98.
From the decomposition of the within-native growth (row C1-C2, column II) we see that H98's abnormally low estimate of the overall growth in native earnings is not explained by changes in the return to education, as H98 estimate a large increase in the 14 return over the decade. The explanation could possible be found in the obtained ageearnings profiles in 1980 and 1990, which differ dramatically (se H98, table A3), probably as a consequence of the different sampling criteria regarding age in 1980 and 1990. On the other hand, we find a moderate within-native growth of about 1 per cent using the same age groups as H98, so this cannot be the only explanation.
Finally, H98 obtains a pure aging effect for immigrants of almost seven per cent.
That is, the excess return to experience among immigrants in 1990 compared to natives yields a rather large gain in predicted income when accumulated over ten years. The rather high estimate on the pure aging effect leads to an estimated total assimilation of about 11 percent for the 1970-79 cohort, compared to about 6 percent in our study. Our 
Assimilation by country of origin and cohort
The amount of human capital that immigrants bring with them, and its transferability, vary enormously within the immigrant population. While some immigrants arrive as labor migrants with only a short-term stay in mind, others arrive as refugees or asylum seekers. We expect a substantial heterogeneity within the immigrant population, both with respect to earnings level just after immigration and to the growth over time.
However, the motivation behind the entry into the host country and pre-immigration history is not observed directly in the data. Most likely, however, these characteristics are correlated with the country of origin and cohort. We therefore study the earnings of immigrants from inside and outside the OECD region separately. Thereby we allow for differences in wage structure and return migration across immigrant groups. 10 More importantly, we uncover what turns out to be a distinctly different story for OECD and Non-OECD immigrants. Column IV and V, 10 H98 includes a dummy for visible-minority among the covariates in his regressions. This approach assumes that the wage structure is equal between groups of immigrants, for instance H98 implicitly assumes that the return to experience is the same for a short-term labor migrant from Scandinavia, and an asylum seeker from Africa. Secondly, as stated before, the propensity to return migrate differs dramatically across country-of-origin-groups. Hence the obtained within-cohort growth are to a degree based on the difference in earnings between the full cohort in 1980 and the much smaller group consisting of those who are still in the country ten years later. In H98's immigrant sample, 73 percent are not "visible minority", which hints at a potentially large return migration bias in the results.
per cent more in 1980 than the 1980-89 cohort did in 1990. Therefore, the earnings capacity of the Non-OECD immigrant cohorts seems to be falling over time. This is reasonable given the implementation of the immigrant stop in Norway in 1975, which drastically reduced the flow of economically motivated immigrants from third world countries. Table 2 does also show that the pure aging effect for immigrants is limited to OECD-immigrants only. There is no indication that Non-OECD immigrants have a steeper earnings profile as a function of age than natives.
In light of the presented results for the 1970-79 cohort, we proceed to see if the same structures can be found for other cohorts. Moreover, we investigate whether there are any important intra cohort differences in assimilation. The cohort approach implicitly assumes that immigration is equally distributed within the range of immigration years.
However we know that this is not the case as the flow of immigrants vary substantially from year to year. By studying a shorter range than 10 years we reduce this bias. Also, by the cohort approach we obtain the earnings growth on average within the cohort. There are reasons to believe that such a measure varies substantially on a year by year basis, especially during the initial years. A shorter cohort range could also shed some light on this issue. Hence we have chosen to present the main figures separately for Non-OECD and OECD immigrants using 5-year cohorts.
The earnings effect of ten years of living in Norway differs considerably between Non-OECD cohorts, i.e. groups with different periods since immigration in 1980, see is also modest for all cohorts. In fact the pre-1965 cohort experienced a decline, from a level above natives in 1980. Overall, OECD immigrants perform quite differently in the labor market compared to Non-OECD immigrants. We do not find any systematic pattern 11 Cohort-specific mean earnings, measured relative to natives, adjusted for differences in observables.
of earnings assimilation relative to natives, but this may simply reflect that OECD immigrants enjoy earnings at the same level as natives from their first year(s) in Norway.
This strengthens our interpretation of OECD immigrants as mainly labor migrants with highly transferable human capital. Lack of Norwegian language proficiency does not seem to be an important obstacle to immigrants from the OECD countries.
Concluding remarks
The and Raaum (1998) . Table A1 . Means, 1980 , immigrants by cohort, and natives. Table A2 . Means, 1990 , immigrants by cohort, and natives. Table A3 . Earnings, OLS, 1980 and 1990 , all immigrants and natives. Table A4 . Earnings, OLS, 1980 and 1990, OECD-and Non-OECD immigrants separately. The regressions of which the figures are based on are available from the author. The following variables were included: age, age-squared, education, married, west, north, dummies for Asia, Africa, South-America, East-Europe as reference group. Standard errors in parentheses.
* Relative to natives, adjusted for differences in observables. 
